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8733.832.00 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


IN RE APPLICATION OF: ] 


Byung Chul AHN et al. 


GAU: 


TBA 


SERIAL NO: 
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FOR: 


LIQUID CRYSTAL DISPLAY DEVICE 


REQUEST FOR PRIORITY 

Commissioner of Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

SIR: 


□ 


Full benefit of the filing date of U.S. Application Serial Number [US App No], filed [US App Dt], is 
claimed pursuant to the provisions of 35 U.S.C. §120. 


□ 


Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant 
to the provisions of 35 U.S.C. §119(e). 


0 


Applicants claim any right to priority fi-om any earlier filed applications to which they may be entitled 
pursuant to the provisions of 35 U.S.C. §119, as noted below. 


In 
as 


the matter of the above-identified application for patent, notice is hereby given that the applicants claim 
priority: 


COUNTRY 


APPLICATION NUMBER 


MONTH/DAY/YEAR 


KOREA 


2002-49489 


August 21, 2002 














Certified copies of the corresponding Convention Application(s) 






are submitted herewith 




□ 


will be submitted prior to payment of the Final Fee 




□ 


were filed in prior application Serial No. filed 




□ 


were submitted to the International Bureau in PCT Application Number. 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) 
has been acknowledged as evidenced by the attached PCT/IB/304. 




□ 


(A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 






(B) Application Serial No.(s) 






□ 


are submitted herewith 






□ 


will be submitted prior to payment of the Final Fee 


Date: June 26. 2003 
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McKENNA LQNG & ALDRIDGE LLP 
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1020020049489 %^ "^^>: 2003/2/4 

Alo>z^-^ 7fl^^>al, ^l^tiV^ ^^SAl^;^>» ^1^*>^, wfl-l^ -ii^^sl- 

Al^lJl J17fl^^^ ^^^^ ^ ^^aAli;^>l- ^]^^}7] o]^ 

^7l ^]27]^^^c^ ^^^^ ^^^^5^1-; ^7l ^^^^^Hl ^^^^H. ^7l 

S. 3 
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1020020049489 %■^ 'U^}- 2003/2/4 

^^5.^1^>^>{LIQUID CRYSTAL DISPLAY DEVICE} 
5. 2fe £ 1^ A-A'el-'y<^l #2fl^ ^ JL^l ^;=^>^ 

£ 4 ifl^l H 9^ ^ ^l2^A]<:^lo)l nl-s. 6n^^Aliy;>^ ^^:s^^^ ^"^^ 

£ 11 ^fl^l £ 16^ ^ ;^fl4^Alo^lofl 14^ "sw^^S^l^;^}^ ^^si-^^q ^-^o^ 

3E 195^1- £ 20^ S. 3 ^^1 S. 4^ B-B' ^ C-C'2l-'?1^ ^ ^^^1 ^S^^S. 

£ 213)- £ 22^ i 10^ D-D' ^ E-E'e^-^l^ ^ ^^<^1 ^Si^^S. 

S. 255]- £. 26^ £. 18^1 G-G'Bl-^<Hl ^ ^^^^ ^;=§itAl4i;^>Sl ^2:^^:£ 
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1020020049489 ^^ 'U^l- 2003/2/4 

S. 27a, 27b. 28a S. 28d^ ^^^^ ^V-g-^VS* ^4-, ^ 

£ 29a, 29b. S. 30a vflx] £ 30d^ ^91 >^>-g-*>^# ^ 

oil 4^ Alo>z^- ^ ^12:^^ ^^^^ ^Hl-^ 

20, 120 : ^1-^71^1: 21, 121 : ^>^# 

22, 122 : 23 : 

24. 123 : ^1-^^ 25 : ^^l-R-S.^ 

30, 130 : ^}^7]^ 31, 131 : Tlloies^-oi 

31a i^^l 31d : ;^ll ^^§-^^.2:.^^ 32. 132 : 7llo]E^<gn^ 

33. 133 : c11o]E-l5l-dl 34 : ^s.^ 

35, 137 : ^^^^ 

36a vfl^l 36b : tfl^l m^^]"^^^ 40, 140 : ^^J^ 

124a 124d : ^]4^^^]^7] 135 : ^-f-^S^^ 

134, 136 : ^11, ^l2:a.J:^- 
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1020020049489 ^^ '^7.}: 2003/2/4 

<27> 7^iL^ ^}s\7} ^^^<=>fl S^l^^lofl c}]^ cf-^cft!: ^^S. #7V^> 

Jl Sl^o^, <^1<^1 ^-§-^1-^ eefl^l^ LCDCLiquid Crystal Display Device) , PDP(Plasma 
Display Panel), ELD(Electro Luminescent Display), VFD(Vacuum Fluorescent Display) 
^ <^z] 7M S.^] ^^l7> ^^sIcH ^ja. o]u] o^s) ^wjoilA^ SAl^g-^lS. 

a^l^^l^ -g-S-S. CRTCCathode Ray Tube)* cfl^l^V^a^H LCD71- 7>^ ^o] A>-g-s]jL 
SX^^, iiS^ ^^E^^ S-MBlfi}- o]^^^ ojiz^ofl^ ^^*H 

<29> • o]Q]. <5fl^iAi>h;^-|-7V <^e1 ^<^H>H JL^l :^v^1s.a-i^ ^}7] 

fe<^l^ ^^^^ ^7] ^ wfl^lsl^ ^o] ^o] o;icf. 45^-^-1, 'S«^S/.li^>7> 

^^1^ -0^1^|.^A-]£ M^^, T:fl^^^ Jl^^ S^^-^ 'iT^Vq- ^ 

<3o> oi^q- ^^aAi4^>^>^ ^^^^ K^m^ ^^3£ll^a4- ^V7l 

^ 5^ ^1-^1^1 ^^^^ T^^^^^ ^oM 7]^ Afojo]] 
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1020020049489 ^^ 'U^l- 2003/2/4 

Lilp}^ (Twisted Nematic : TN) ^^S^l^^VS^i, ^7] TN ^^a^l^;^>^ '^1<^>^'^1 ^ 
el-^i z^- ^ISS^Kgray level)<^l^i2l ^:f-4£7V ^e^-^l^ ^^^o] oj^ s.^] nj-^J: 

"^Ir^Cgray inversion)^! ^^5§>7l] ^nf. 
<33> olsq- :y-^ ^Jl"^^ ifl<Hl^i ^^Bfl^^ T^^^Tfl 

<34> ol^K ^-^^ ^^^-7] ^l'?!^ ^2fl^ ^^is^l^^} 

<35> £ 1^ f^sflSl ^^SA]^;^}^ ^^2}-^^ 3§^I£olji, £ 2^ IE 1^ A-A'e|-^S1 

^^S^^i. f^Efl^ ^^SAl^^>^ ^l.«.7l:a:(l) ^ >^V^7l:&(10); ^>7] ^^^71:^(1) ^ 
<H1 ^^^^^ ^21b:>^ 7flolSBl-^(2)3}. C-llo]BlE|-^(4); 

7ll<slM5l-^(2)S^ <a=^^^ -i-^^ 7l]olE^^(2a); 7l]olmel-^(2)^ S^t!: ^-^7] 

^(1) ^Hl ^^^^ 7llolM^^^(nliAl); ^7] 7flolE^^(2a) TflolE^o^ 
^ ^<^1 ^^^^ ^Elti.<^^(3); ^V7] oflE] ti.<:g^5i)- ^<U%-^ ^^7] s\-^<^^ ^^^^ 
S|-:i^^(7); ^7] tSlolB:)el.cl(4)S^ «a^<^l^^ '5^B|ti<:g<^(3)o:i 1- 

# ^^^^ 4i^i^^(4a); ^^^i^^(4a)34 ^^^^ ^^^<^ ti.^^ ^ (3)o^ 

tb #^^^^6); ^7] S^±^^(7)^ l-efl^l- ^tH^ s)£^ ^7] 

^^^(6)^<^1 ^^^^ wB^^l^€^(5); ^7] i^tb ^>-^7m(i)^v 
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1020020049489 ^^ 2003/2/4 

^<=>11 ^^^^^ n. ifl-^ofl 'X';^> ^^(i4)ol ^^^^ ^^^^(13); ^7] ^-i-^^ 

(13)* i^th ^^7l:g:(10)^<Hl ^^^^ ^l2Hfl*J=^-(15) ^ ^7] s:V^7l^(10, 1) 
'^I'^l ^^^#(16)* ^^i^^. 

^(10) ^<H1 ^^^^(13)oll ^7l^oi ^Aj^ tq|, .^71 ^^^^(13) ^fl^<^l ^ 

*^(14)^1 ^«fl S. Ih^ 2|-#S<^l-^i2V S^^l ^^(fringe field)7]- 

^^(14)* ^^^S. <y=# ^^^f-^^ ^Ji^^^^>7V ^7] S^l^l ^:E.o11 trj-sl- A-ls. 
tifl^* Alo>z]-^ :B.>a-^>7ll ^tq-. 

<37> nsm, c^lsq- ^^SAl>h^Hl $iolA-i, si-di^^(7)^ 1-elloii ^^^^^ 

2)-^^^(7)^ ^<^1 7fl^#ol X-1^>Slol ^£7> ^^^Cf. 

<38> tq-Bl-Ai, ;H]#«=>11 2^-g-^>7l «3^5|olM i]-7l# ^o]^ :g-0^ ^c^o] ^^S\o] 

<39> -^7151 VA S-H. ^^iEAl^;^>s o] c^l^ TN<^1 ^«]:^-^ 

Sl-^^ 7>^^>sl wV^o.^ ^^>^ ^7l^ «J-^ol ^;clls|-7ll Sl<H wfllol 
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1020020049489 ^^ 2003/2/4 

<40> s^^^ 7}^^^}^ '^^'^l^i ^^o] ^^5sr>c^ ^^wKcontrast ratio)7> 

^ ^Jl, Bi^l(touch)Alo]li ofl^ y]]<gol l-ol-;^^rl-c:x^ 2]-^ ^olji ^ 

^o] ^711 ^31 €^5l^ol ^:^] -.;^17> 

<41> ^ ^ig^ Aj.7ls>|. n^t}7] ^t}c^ ^ 

<43> ^ ^rgo^ ^ cf^ o. yfl^^ ^77^^^^ ^^^^ ^ oj^ 

^V; ^7] ^1171*^^0)1 ^^^£loi 5)-i<^^^ ^^^>^ TfloiMel-^ ^ cil^lt^el- 

^ tflZ^-Al i^j-*j=o.s ^^^^ ^^7flSl >a-7l 51-^^^^ ^>7l Zl- ^;^]^ 

£^*<H1 tfl-§-Sl^ ^V^oll -^-71 ^1271* >^Voll 

f^^; -^M ^eh^E-l## S.Wr^ ^7] ^l27l:53:^Vo11 ^^^^ ^^^^^q.; >^7l 

<^1 ^71 7l-^;^>5l ^ ^:?>^^oD tifl^i^g -H-:5l^l#7lsq-; >S-7l ;^ll 

7m ^ ;»ll27l* A>olo]] S^S7> ^7>3^1^1 ^^f-^ S^*><^ n^^^^^ ^^1-2.3. 
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1020020049489 W^ '^^}'- 2003/2/4 

<45> ^7] ^j-7l ^ ^ 7)[^ 27fl ol^o^ 

<46> ^^^I^S^^O] ^3g, ^^«J-^0.^ «fl^l5l<>1 Sl-:^*^^^ ^ 

(splay) Hfl*j=W. 

<48> >^7] ^;^l-n-£^#<='l tflZ]-^ Hfl^l^lol 

71:^0] o:£, ^>^7l:er<^l 90£^ «fl^^i=i-. 
<49> ^7] o^^o. o.^c. o]wJ->gol ojol ^^^cf Hl-A^7^1^7}- 10%«^1^1- €" ^"i- 

AV-g-^>Jl, ^7l ^^SA]4i;^V^ Se1^S.(pretilt)2l-o] 12. c]^\<^ ^fl^^^ A>-g-t!r^. 

<50> ^7] ^-f-:e.^^^^ >S-7l Til Ol E 5^.01 CflolE-^&h^ai). -^^f^o|] ^ ^> Jl , ^7] 

(BCB) 5E^ iSc^V^m^ -a-7V^^^-o.^ ^^dt]:^. 
<52> >^7l^ ^A^*>7l ^^Si^]^:^}^ ^117]^ ^ >ll27l^az)-; ^1-71 ^1 

l7]^-^o\] ^^^S. ^^^5]^ Sl-:ii<^^^ ^^^>^ TflojEej-O] ^ C-l]olE-]H^-OluZl-; ^V7l 

H>^^ 7>^^>2l ^ ^7l N^^*>£^ 7}S. ^^^^ 

; ^7] ^]27]^ ^<^] ^^^^ ^1-71 ^2f^Blf^# ^^-^l ^127^^011 
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1020020049489 %^ "U:^}- 2003/2/4 

S7V ^7>5];^1 5£^^>^ ^^lAS tttq-. 

*H ^^*]-7ls 

^ :£^E (dopant )» ^7^1-^1 ^Jl. ^1^7} -^-^^ ^I«c)-^^<>1 'a^'?! ^-^^ 

M.^ 10%o]^ ^ ^^^^ ^l-§-s^>i^, ^eHS(pretilt)^<^l IS <^1^>^ wH^^* ^>-§-t!- 
^. 

<56> nelJi 5|-^<^^sl afl^ ell (splay) 1}"^ OS., 90S.S. 

(slit)(<^l^>, ^n^S^o]^ ^^1^)* ^-^^tb^f. 

<57> a*!-, ^ *V-^M- sl-di^^ 7>^x>5:i6i] wfl^1«><=«^ 

^^7l^(^VH^:gE-l7l:a:)<:>fl -R-^^l#7lM- ^Tfl^S^V* Wfl^ltlri:]-. 
<58> o-|fr>, ^ ^t^o^ ^^^aAli^HlA^ ^^cg^^ 4 s.tifl«y(domain)-^S 

<59> ^ll^AHl 
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1020020049489 #^ "^^l-: 2003/2/4 

£ 19^ S. 20^ S. 3^ B-B' ^ C-C'e)-<?1<H1 ^ -aJj S a] ^;^]- cfig 

<6i> ^ ^^2^ ;5lll-MAl<^loll ccj-^ ^^SAldt;^>^ H 35!)- 3£ 19, t£ 20<>ll S.^]^ H>i4 

^o] ^JL A^S -^>^7l:&(20) ^ ^>^7l^(30)34; ^7] ^^7]^ 

(30) ^Hl ^^^S. ^^^^^ Sl-^^^* ^i^s^m 7ll^l-&sl-?l(31) ^ cil<^lBiel-^(33)4 
; ^71 7llolMe)-^(31) ^ cilolBle|-oi(33)o] jn^^^ofl ^^^s)^ «i-mj-M^^l^El(cl£Al) 

S^; ^7] ^^^<^^Ji\<^]^^ MV^V^^^liE^SV <a^ili^, =L xfl^ofl o^tf) Tfl 

^1J^21-<?1 (31)32)- , ^11, ;^l2^;^l-R-£%>(36a,36b)<^l ^ti]^ sl-ii^-^ 

(35)ail-; >S-7l TflojEei-oioi) c-flolEl5)-<?l(33)34 ^^^^ln^ ^7] y^]2 

^^l-friE%>(36a.36b)<^l cfl-§-sl^ ^^1<^1 ^H, ^l2^-i-:a.^^^(31a.31b)4; 

^j-7l 7llolEE).ol(3l)^ 3r>:^7l^(30) ^^^fl 7)] o] E ^0^01.(32)4 ; ^l-y] 

t^lojEi 5^-^(33)^ 3ft t!: ^>-^7m(30) ^^<^1 :a^^(34)2)-; ^7] ^>-^7l3a-(30) 

^ 2|-Ji<^^# ^1-2)^ <^^<:H1 cfl-§-£)^ 'S--^7l:^(20)<^l ^>W(21)2]-; ^7] 

f^(21)<Hl '^-^ ^tt1^5)c^ ^1-71 2}-^<^^oi] cfl-g-s)^ «-^ofl ^A^^ ^el-€^^(22)2f; 
^7] ^el-^Bif'^ if-tb 41-^71^(20) ^^<^1 ^^^^ ^-§-^^(24)21-; -^7] 
(24)^<^1 ^^^^^ ^41^^(35)^ 7}^^}^6\] cfl-g-S]^ ^ x:fl-§-5l^ 

^^1<^1 afl^l^ ^^^11-71(23)5!)-; >a-7l 4>,5^>^7l^(20,30)A>ol<Hl ob^^^(4o)^ 

<62> >a-7HlA-l ^^71:^(20)21 ^Bl-^Bl^(22)^'^l ^:d^ll-7l (23)» ^^^Al^l^ tflA], 

^■1-^^(24) ^^^] ^7)l-B-£%H25)(i 3, £ 20%^^)^ ^>^^a1^£ ^Trf. 
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1020020049489 ^^ 'U^l- 2003/2/4 

<64> nelJl >^7l -R-^^ll-7l(23) ^^1-^5.^(25)^ £ 3, S. 19 ^ £ 20<^1 S^] 

<65> -H-^^l#7l(23)<^l ^^ll^i JgTS-E^I-^^ ^^<^^<^1 S|-:5l<^^all- ^j--^ Sl-i<^ ^ 

^1 1. ^12 ^;^l-6-£^(36a,36b)<^l S^tflA-l ^] 1, ^] 2 

<66> o]s>\. ^o] ^A^^ ^11, ^I2^^1^£^>(36a,36b)'^l £^^1^1-2- 

s. ^ 9X:n., o]d\] rci-ei-A^ afl^ 7>x^l7fl *><^ :t^l'^>^# 

%H36a)^ ^^^S. ^^^} cfl^l^<y 27fl^ :£^1^^, ^>-^ ^i'^^S^ ^2] ^ 
^l2^;^l-^IE.%>(36b)^ rfl^l^oi 27flfi1 Snflo] o.^ 47flSl ^i^ilol 

<68> ^7]o\]^^ ^^7]^{20M ^^^^ -B-^:*fl#7l(23)^ ^V-^-^l ^( 30)^1 -B--£^^ ^ 

<69> nejji j^lll, ?ffl2^;^l-B-£%(36a,36b) ^^<^1 afl^l^ ^ll, ;*il2^^ti2:^^ 

(31a, 31b)^ H^^l ^^s^^]^^^ ^-^S. ^7l^J- «J-*J=ol sl-di^ ^ 
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1020020049489 %■^ 'U^}- 2003/2/4 

<70> HB^JL ^^7]^m)^ ^>-^7]^(30)^ S11>1 1}-^* S. 3^]^^S^\■ ^o] ^f^l-eflo] 

(splay) yj-^-^S ^V^* ^-f , -2^^^^ «oi-*J=^ M-Efia til-Sf ^^1 ^11. ^1 

2^;^l-B-:£%(36a.36b)^ 7l^o.^ <?]:^^ ^}^7\] 

<71> ^7l<^] ^tg^ y]-<i|. ^o] ;^)l2^-S-:a2:^^(31a,31b)^ Tfl H B^-o] (31) 

t-flolE-lS^-«?l(33) ^^^Al ^Aloll ^A^^ ^ ^ ojc^-^ 

<72> £ 19^ ^l2W:as^^(31a,31b)<5l Tflo] eej- 01(31) jq. ^x\6\] ^a^^ 

<73> nelJl S)-rii^^(35)^ ciloiEiel-ol(33):4 dli^^^^ ^^^^o.^-H 7fl 

^7>Al^a 01 ;go. 5|.^^^(35)i). tllolE|El.o](33) a}o]6\] ai 

S ^^21 ^^A^ 5l-:di^^(35)^ cll<>lBle1-^(33) ^>oHl ^^^^^ ^^^34)^ 

(BCB:BenzoCycloButene) Sfe 5E.S.<*>SlS 

<74> ^i^^(35)<^l ^7l C^lolE-lEl-Ol(33)ull. ^U^^J^lS^ ^A^^ ^4-^7] 

^1-^#(21)^ S|-:t^^(35)^ ^1^^ cllolElel.oi H.^ o^oi] ^A^^ ^ o;^ 

<75> o]si\6\] 7)lolmHl-^(31). 5^-01(33), 7)lom^^m32), ^}%%-{21)^ ^e)-^ 

Bl#(22)-^^ ^ ^^o] ^^>^ 7l#^o]:ol]Ai -i-^o^ ^1^1^ 7].^ ^^:^}7} -g-ol*>7fl ^ 
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1020020049489 ^^ <y^>: 2003/2/4 

<76> ^7] ^^7)^(20) ^ *>-^7l:^(30)^ ^<>]S. §1-140^ 7]^ ^^oll til]*J=B^-ol ^A^S] 

<77> olitj), ^1-71 Bfl^^^ #el«iM:B(polyamide) #e| <^lul:B(polyiinide);^l 

^^■i-. PVA(polyvinylalcohol), #e]o>Hi AV(polyamic acid)-!-^ ^^l^^V^ s^'S 

wfl^ ^^^'^ PVCN(polyvinylcinnamate), 
PSCN(polysiloxanecinnamate), CelCN(cel lulosecinnamate);^] ^^#3}. :Q:^ 

<78> o]^^ :^ ^^^^ ^'^S. ^^Al-oi] sfl Se:) ^Sz]-(pret i 1 1 

angle), Hfl^«<}-^(alignment direction), 2:^ 5.H^^M «j-^(pretilt direction)^ ^ 

<79> 3. «fl^^^^ SHll:^(pretilt)z^-ol 0H<^1 7>^£^ Br>:a, ^, ^} 

-^71:^5^ 511 o] (splay) iJ-^-^S. ^}^, lE^JE-l- ^7H>;<1 

<80> ^ ofl;.^^oll 6n;.^ ^o^-^^Hl 7lo^^>^ i^^^ ^7}^-:^] ^0.:e.^^ oB o] 5]^ «^ 

^1 1, 2 ^■i-a-^^^(31a,31b)<^l ^7HH ^^tb^. 

6>efl^ 1J-^)<^1 sl^cl), olnfl ;5lll^-^^^^^(31a)<^l 
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1020020049489 #^ ^^^}- 2003/2/4 

^ «y7>^>Ta ^^^1 ^>-^7l^(30)-^5.-^Bl ^:^7]^i20)^S. ^^^V'S^i ^ 4^1 

A] 7^1 sl^*>7fl S):e.S. 6^1 «J-%t<^l ^cf. 

^(20)-^S. :^^sr>ig>| o^i^^ nfl 10^1 aJ.^o.sa.^^ Sl^^>7fl ^ 

^ «J-*J=^: 12^1 

<83> /*fl35l-4x<^^ollAl^ ^71^^ ^^S. «J.^(:£Tg^ ^^S. 

^l2^-i-:a.S^^(31b)<^l ^7H>^, on^o] ^]-«7l^(30)-^S^Ei ^^71^ 

5- ^;^> 3^1 «^*j=ol 

<84> ;^l4^^'^^'HlAi^ ^71^5^ wj-^o] Sl-^S ^^^^1^ 

Cfl, 2 ^*:a2:^^(31b)<^l ^7l-*l-^ o^^o] ^>«.7]^(30)^S^E.-1 

7l:^(20)-^S. 5l:a^>^Ai ^<:>^^ t^] , IQA] wj-«j:C.s^Bl wVa];^! :^ ^*>7ll 

<85> ol^if ^o] ^71^ Sfl^^ <^l-§-s:H 5)-^'^^* 47fl^ ^^Al7l^ ^ 

<86> olsf :y^^ -B-^l^>^ TN 711 ^^S] 7(yfb<^]^ -fr^l7> 7>^Br>cl-. 
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<88> ;^12^aH1 

<89> i 4 i^^l £ 9^ ^ ^12 ^Al<:^l<H] t4€- ^-^^a^ldi^l-^ i:^<a= 

<90> ^ ^^21 ^] 2 ^Ali^ofl 4^ 6n^^Al^;^>^ ^^cg^^ 8711 ^^J^S. 

<9i> ^ ^12 ^^1<^H1 ^^S^l^^V^ i 4 T^^l i 9«^1 5.^1 

^ w>S>l- ^o] -ji A^s. cfl^^S]^ ^i-^7m(20) ^ ^>^7m(30)^; ^1-71 

*>^7l^(30) ^<^1 ^^-^S. ^^^5]<H 2|-^<^^^ ^^^m TflolEe^-oicsi) ^ cfloiEiel- 
<a(33)2l-; ^7] 7llolMB^-<?l(31) ^ t11olel5l-o](33)o^ iS^V^^l 

^7] 4 ^;^]-R-£%i-(36a,36b,36c,36d)<^1 ^^]^ 31-^^^(35)5^-; TflolE 2^.01(31) 

til 2^-^(33)3)- ^'^^'Hl ^^^SlD^ >^7l ^1 1 ^fl^l 4 ^^]^^^ 

(36a,36b,36c,36ci)<^l ^^Hl ^1 1 ifl^l ^1 4 

(31a,31b,31c,31d):B)-; -^-7] Tflole 5^-01(31)^ s^>-¥-7l ^(30) ^^<^1 Tljo] 

^^9^^(22)^; ^>7l cflolEi 5^-01(33)^ s:l-^7l:&(30) ^^^] ^^^^ .^.^^(34) 

*>^7l:^(30)^ 5|-:i<:g^^ c^^c>\] tfl-g-Sl^ ^^7] :a:(20)<Hl ^^^^ ^> 
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^^(21)31-; ^7] ^>W(21)<^1 <a-^ -2.^1^511^ ^7] ^^<^^<^1 cfl-§-5l^ ^^<^1 
€ ^e}€E^f^(22)4; ^s]-^Bl^^ i^tlr ^oi-^7l^(20) ^^<^1 ^^^^ 
(24)^; ^^^^(24)^<^1 ^^^^^ ^^^^(35)^1 7}^^^}^ ^ ^7] s^^^^^ 

4^^^^^ 7}S. cfl-g-s]^ ^^jofl afl^l^ -H-^^l#7l(23)5q-; -6-^^1*71 

(23)1- S.^^ ^>-^7l:^(20) ^^^11 M^^^ ^*^^(24)2l-; ^7] ^J", ^>^7l ^(20,30)A> 
<^H1 ^^#(40)# 5£^*H 

<92> ojnfl >^7l ^^^-^e^f'(22)>S-<Hl^ ^5l-€Blf^(22)^ :B.:£*>7l ^tflAi iiHSJEf^CDl 

<93> ^MoflAi Aj.«.7]:^(20)^ ^B^-^B^#(22)^H1 -B-^^ll-7l (23)1- ^^^^l^l^ tifl^d , 

^*€^(24) ifl^oil ^;^1-B-£^(25)(:£ 4 ^fl^l £ 9 ^ £ 20%^^)^ ^^^^-l^S 

<94> olnfl ^>7l ^el-€^1f^(22)^<Hl^ S5l-€B^#(22)^ a.X^l-7l ^sflA^ ^w1se#(t:i1 

<95> zLElJl -^^^l#7l(23) ^;^1-H-S.^(25)^ S. 4, J£ 19 ^ S. 20<^1 

^ «>S>f ^o] ^:ii^^(35)^ 7}^7y^S]. ^tH^S]^ 
<96> -B-^^ll-7l(23)<Hl ^^fl^i 5|igiAj.o.^ s}-^<^^o] 4-.^5]^^ 4^^^ S^^^^^^ 

<H1 1 4 ^:^l-e-£^(36a,36b,36c.36d)<^l wll'isl^ ^^i*^^^ 87fl -^^^S 

<97> ojni] 1 ifl^j ^] 4 ^7^1-^i£%K36a,36b,36c,36d)^ 27ll^ 27fl^ 
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<98> ^, 4^ 5|-^^^tfl<Hl^ ^1 1 i-H^l ^14 ^7jl-^:£^(36a,36b,36c,36d)^l 

-^£%>(36a,36b,36c.36d)<5l ^^iS. «1]^^^J1, £ 6^ ^ 

^1 1 vfl^l ^1 4 ^;^l-B-iE^(36a,36b,36c,36d)ol 

(36a,36b,36c,36d)o1 ^^^-^^^g^^jg-^^^jiaj-^o) ^a^^ Bfl<i5]ji, £ 8^ ^dt*^^ 
^1 1 i^^l ^1 4 ^:^1-H-£^(36a,36b,36c.36d)<>l ^^-*^^-*=7^^-^^^«tJ-^^ 
afl^s^i, £ 92^ ^1 1 vfl^l 4 ^;^l^£%H36a,36b,36c.36d) 

<99> c^-Al^^A-l, £ 4<H1 n\3^ ^o] ^fl 1, 3 2l-4i'^<^<^l a-^^ 

1, ^13 ^>^l-^:£^(36a,36c)^ ^^^S. tfl^i^^o] 27fl^ 
^1 2, 4 ^1 2, ^1 4 

' (36b, 36d)^ ^^-^S. ^-f cfl^l^^ 2711^ Htiil^o.^ ^ 47fl^ 
<100> 11^31 S. 5<^1 £^1^ ^] 1, ^] 2 2|-^<^^«^lAi^ ^^^^ 

^1 1. ^1 2 ^;^l-H-i^H36a,36b)* ^^e]- cfl^l^oi 27fl^ £^1^^, 3. 4 

5|-^<^^oilAi^ iJ-^o.^ ^^^^ ^] 3, ^1 4 ^;^l-H-£^(36c,36d)# ^-f 

cfl^l^^ 2711 Si ST^fl-yo.^ %- 47fl^ Sofloi o.^ 

<101> Z12]JL S. 6o\] w>^4 ^1 1. ^14 Sl-^'^g^'^ll^^i^ ^^^^ 

^1 1, ^1 4 ^7ll-B-£^>(36a,36d)^ -^-^V cfl^l^<?l 2711^1 £d11o1ji1-, ;^1 2, ^1 3 

^dt^^^oflAi^ i^v^o.^ ^^^^ ^] 2, 3 ^;^l-B-£%(36b,36c)# ^-f 

tll^l^^ 2711^ Soil^^S. %■ 47fl^ £.nll^<^^ ^^€i=f. 
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<102> ZLB^JL £ 7d\] :£Al^ W>S>}. ^o] ^] 2, ^13 5|-:5i<^ ^ oj] ^ wj-^O.^ ^^^^ 

^1 2, ^1 3 ^7ll-a-£%K36b.36c)# ^^-^S ^l-*]- 27|1^ S^l^^if, 1, ^ 4 

sj-^i^^oflA-l^ ^3] wJ-*J=^S. ^1 1. 4 ^;^1-^5.^(36a,36d)^ ^^^S. ^-f 

<103> ZLe)zL :£ 8<^1 ^1 2, 4 5l-4i'^^<^]-^ife "oH^^S. ^-^^^ 

^1 2, ^1 4 ^;^l-B-£^(36b,36d)# ^^^S. 27^ H^<?1^, ^1 1. 3 

^^cg^oflA^^ ^^^^ 1, ^1 3 ^;^l-R-£^(36a,36c)# ^^.^^ ^-f 

cl]^l^<?] 27fl5:i £Tifloio.s. ^ 47]] o) ^Tiiioicg^ o.^ 

<104> ZL^JL S. 9<^] i^l^ ti>sf ^^^l ^13, 4 2)-^<^^<^l^i^ «cJ-^>^S ^^j^ 

^1 3, 4 ^;m-B-:£%(36c,36d)^ ^^^-2.3. tfl^l^o] 27fl2l Hpflola]-, ^] 1, 2 
s)-^<^^ofl>H^ «oH^o.S. ^1 1. ^1 2 ^7jl-B-:£^i-(36a,36b)# ^4^-2-5. 3^-^ 

<105> o]$\. ^o] ^Aj^ ^] I t^:^] 4 ^;^l-B-:£^(36a,36b,36c,36d)^l ^^^fl ^>i.<:g^^ 

^ ^£ $X^. Stb z+ 2l-4i<=§^^ ^^^11- 2:^*V^ ^1<^>^^ ^^7]- 7}-^^>i:1-. 
<106> ZL^JL ^7] ^^7]^(20)^ ^^^^ -8-^^11-71(23)^ *>-^7l:^(30)«Hl -B-S^)^ 

<107> ZLE^Ji 1 tfl^l ;5]1 4 ^7j]-B-£^>(36a.36b,36c,36d) ^^^] afl^m ^1 1 i^^l ^1 

4 ^#:e.S^^(31a,31b,31c,31d)^ ^^^1 ^^^^]^^^ ^-^S., 

^7l^ «j-^ol ^^o) o>a.o.^ _£_ol7ll tbt^. 
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<108> H^JL ^^71^(20)^ 71^(30)^ £ 4 -£ 9^]^^S\- ^o] 

#Bfl<^l (splay) ^-f , "A^^ «o>*J=^ M-El-'fi ^c:-] 

1 >11 4 ^;^l-^:£%>(36a,36b,36c,36d)^ ^*>7ll ^t:^-. 

<109> SEtt ^j^gtb ^'^l ^1 1 vfl^l ^1 4 ^-i-:as^^(31a,31b,31c,31d)^ 

7llolss].oi(3i) c-flolBls^-ol(33) ^^^^1 -^^1<^1 ^ ^^Sf 

<iio> £ 20^ >11 1 ifl^l ^1 4 ^^:a-S^^(31a.31b,31c.31d)<^l Tflo] e s^-o] (31)5i|- ^a] 

<111> Z1S]:[L ^^^^(35)^ CllclE]5]-ol (33)21- 7]] 

^7>a1?J ^£ 51-^1^, ^-f 21-41^^(35)31- tllolB|el-^(33) A>ol6)i xi 
S ^«fl^i ^dii^^(35)2)- cilolBlej-ol(33) aHo)] ^^^s^^ 1151^(34)^ 

(BCB:BenzoCycloButene) X£<>>H.^S 
<ii2> >^7l ^^^^(35)ol -3-71 c11«^lBle|-^(33)2l- ^^^m ^-f ^7] 

^>^#(21)^ s^±^m35)3]- ^tH^^ o]^^ cflolEie^-^ ^ofl ^^^^ ^ 

<ii3> olsi)ofl 7llolMel-oi(3i), c-llolBle|-<?l(33), Tflo] e ^<gBl-(32) , ^>^^(21)4 ^b^-^ 

Blf'(22)^^ ^ ^^^O] ^^>^ 7l#^0>oflA^ ^^QJ^ ^]^^ 7>^ '?^^V7> -8-ol*>7fl ^ 
^ ^fe ^^^><^ ^^^^ ^ Sitf. 
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<114> ^7] ^:^7]^(20) ^ ^>^7l^(30)^ ^<^S. *>M-^ 7]^ ^^^] tifl*j=^o] 

<115> olnfl, >a-7l tifl^^^ #eloH:^(polyamide) oli:'l:^(polyimide):^l 

^^1-. PVA(polyvinylalcohol), l-B^^Ki^iCpolyamic acid)-^^ <^l-S-^><^ sl^i^ 

tifl^ ^^s]£l<H ^^^^ ^S. $i:n., PVCN(polyvinylcinnamate), 

PSCNCpolysiloxanecinnamate), CelCNCcel lulosecinnamate):^! ^^-§- 

<116> olnfl, ^V7l ^ tifl^ ^^S]^ IS]^ ^SAHl ^«fl Sel^MZ)-(pretilt 

angle), a)] alignment direction), He^^S l3-^(preti It direction)^ 

<ii7> ^ ^>^-fls:l-7ll^, tifl^t^^^ SE]^M(pretilt)^<>l 0^^] 7}^S.^ ^Jl, ^, ^■ 

^7]^s] 13-^^ (splay) ^31. ^^f^<Hl^ ^7}^}yC\ 

<118> ^^^f^^l «o>^<^l 7lo^^l-^ ^7>^1-^1 ^^:E.S, ^^^5^ S]^ «J- 

^1 1 ^] 4 ^-i-:a.S^^(31a.31b,31c.31d)<=11 ^7>sl^ ^"g-ofl S^sfl 
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<119> o]si\. ^o] ^7l^ <^l-§-*H 87flSl ^^^S ^^^1^1^ ^ 

<120> o]s>\- -H-^l*>^ TN 2-J= 7fl^#Sl 70%cl^ -B-^l7> 7l-^^>x:l-. 

<121> ^7]c]]^^Si\- ^o] ^ ^t^o^ ^l2^Al(^lofl tcf^ £ 4 vfl^] £ gofl S. 

^Itt ti>i4 ^^1 ^^J^ ^5 yj-^uzf :a:<^l ^1 1 ^^1 ^1 4 ^7jl-R-£%i- 

(36a. 36b, 36c. 36d)^ 7l^o.^ <y:^J2-S. ^^c]-. 

<122> H>S>)- ^O] ^^^51 ;^12^AH1^ 87flo^ ^ 

<123> ^13^ 

<124> S. 10^ ^ 3 ^^1<^1<^1 ^^a^l^^V^ ^Cfl 5g^Ho] 

31, S. 213)- 5. 22^ S. 1021 D-D' ^ E-E'el-^^^ ^ ^^ofl n]-^ 
<125> ^ ^13 ^^1<^1«^1 i4€- ^^^a^]^;^>^ S. 10:4 £. 21<^1 S.^]^ ^o] 

*M «>^^ *J=*>7fl ^>7l ^<^1l=1-. 

<126> ^ ^vtgo^ ^l3^^1<i11o11 ^^^itA]^;^>fe £ 10, £ 21 ^ £ 22<^1 

^^<^1 ^^1- ^Jl ^iS. tfl*j:s)^ ^>^7m(120) ^ s:>:^7l:^(130):2l-; -^oM ^>-^7] 

^(130) ^<=^] o.^ ^^JS)ol ^^*>^ 711 01^2^.01(131) ^ t-flolElSfol 

(133)511-; ^7] 7flolS2^oi(i3i) ^ c^lolElel-<^l(i33)2l ja^V^oll ^-^^sl^ «>^:e^7^1^ 

Ei(nlS.Al)5l-; ^7] Tflol E sl-o](131)^ S.^^ ^1-^71^(130) ^'^^] ^^^^ tH^I^^o^ 
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^(132)2)-; >^7] cflolB|e1-o](i33)^ s.^^ *>-^7l:^(130) ^^<^1 miLS.^ 
(134)3]-; «i-°VE^;^]>f^E-lS!f '^^s\o] ^1-71 ^^-^^i^ofl ^^^^ 51-^^^(137)4; ^^-^l 
c-llolBlel-^(133)4 -2.w1^slt^ ^7] 5l-4i^^(137)Sl Vi}^^ 7}^^7^^ ^ ^^<^^s1 
^ 7>S.^ls:£^ ^^^^ ^#:a2:^^( 135)3}-; >a-7l ^-f-ii2:^^(135)# ^>-?-7l 
^(130) ^^<H] ^A^^ miLS.mi36)2![; ^7] 71^^(130)^ 5j-4^<^^^ A]^^ 
n^^] tfi-§-5l^ ^>^7m(120)<^l ^>^f'(121)2}-; >^l-7l ^>^f'(121)oil ^tH^ 

S\T^ ^7] ^4i<^^ofl t^-g-Sl^ -^^ofl ^^^^ ^Bl-€El^(122)4; ^7l 

(122)* S.^^ ^>^7]^(120) ^^<^1 ^-1-^^(123)3}-, 5|-4i^^(137)o)l 

^ ^^1^ ^*^i^(123)^H} ^^3r>7fl afl^]^ 1, 2 -a-^^fl 1-7} (124a. 

124b)i4; ^7] ^>-^7]:S(120.130)A>oloi] ^A^^ 6^ ^^(140)^ 5L^^«^ 
<127> >a-7lollA^ ^1-^71 43: (120)^ ^-i-^^(123)^<^} ^} 1, ^} 2 -B-^^ll-7](124a,124b)l- 
^^^^]?}^ ^^^^(123) ^fl-¥-<=>]} ^} 1. 2 ^^}-a--£^K 125a, 125b) (£ 10, £ 

22^^)* ^^^A}^£ ^rf. 

<128> Oli^l >^7l ^2}-^B}f'(122)^<H}^ ^5}-€tif^(122)* :e.:£*>7l ^lH^S.^( 

nl£A})ol ^A^^ ^ o;[c}-. 

<129> ^elJL >^j-7} >^} 1, ^} 2 -H-^^fll-7} (124a, 124b) ^} 1, ^] 2 ^7}l-B-£%^ 

(125a, 125b)^ £ 10, £ 21 ^ £ 22*1} S.^]^ ^'='1 cll<5lEl-e)-*^l(133)^ 7\^7]-^ 

^ ^B}^s}cH 

<130> ^^:e.^^q-(135)<H} ^^Si^V^^ 5l-^<^^o} S}-^cg^5Z}- ^>-^ 
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^7] ^1 1, ^1 2 (124a, 124b) <H1 ^^9^^ 4 1, ^1 2 ^^'^^ 

-^S'^^slJi, 51-^^^^ 3, 4 -^^€1^. 

<131> o]$\. ^A^^ 1, ^1 2 -B-^^ll-7l(l24a,l24b)'^1 ^^"^"^^ ^xiil 

^1 1 -B-^^ll-7l(124a)«- ^^^S. -^t} 27fl5] 
^] cfl-g-S)^ ^^Hl ^3} «J-^o.s 2 -^^^l#7Ul24b)» ^-a^S- ^-f tfl^ 

^9l 27fl^ # 47flSl S^ll^o.^ ^^^cf. 

<133> ZL^JL 3r>«- 71:^(130)^1 WiLS^^(135)^ ^7l^ «J-^ol ^^o^ n}^^. 

<i34> ziejjL ^-^71:^(120)^ ^>-^7l:&(130)sl ^1 Ij"^^ £ 10«^l^ii4 ^m^]<^] 
(splay) ^Jr-^^S. ^}'^^ ^4-, •^Jj^jo^ wj-^^ 5l-#i^ M-El-'a w>S!V ^o] ^i 

^1 2 -B-^^1^7l(124a,124b)# 7l^^^ h}!"^* «J=5^>7ll 

<135> £^<^1^ S^lSl^l ^Sit^l^ ^^:as^^(135)^ 7llolEe|.ol(i3i) c^l 

'^lt-lel-^(133) ^^^^1 ^Alofl ^ ^^tfl. ^l^^^lfe TflolMef^dSl) t-flo] 

<136> ^^^^(137)31- tnolE^el-^(l33) AH^fl A] J: ^^flA-^ ^^L^^ 

(137)5!)- c-)lo)E^e]-oi(i33) a>oH) ^a^£)^ ;Hl2:a.^B)-(136)^ -6-7)^<?!^, «>^^*> 
711^ ^i-^^^i-^* 5^-^ ^2:A>c>)^^a-^(BCB:BenzoCycloButene) iSof^^^ o) 
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<137> o]9]<>\] 7\]o]^B\-o]{l31) , t^lc>lEi 5^-01(133), Tflo] E ^<gn^(132) , ^1-^#(121)2}- ^ 

el-€Bi#(122)^^ ^ ^s:>^ Jl^^^Hl^i ^^^^ ^1^^ 7]-^ ^<y^>7> -§-ol^> 

<138> H*}- ^ >^V7l ^1-^71:^(120) ^ *>^7l :^(130)f^ ^<H£ ^VM"^ 7l^ 

<139> olnfl, >a-7l nfl^e]-^ l-e]<iH:B(polyamide) SE^ l-alolT3l:E.(polyiinide);m 

PVA(polyvinylalcohol). #e^o>^^(polyamic acid)^^ «^1^*><^ e-lig 

^^2^5]^ Si^, PVCN(polyvinylcinnamate). 

PSCN(polysiloxanecinnamate), CelCN(cellulosecinnamate)^l ^"^l-^l- ^^-§- 

1-^^ <^i-e-^H ^ «fl^ ^^^^^ ^^im. ^s. 9X^. 

<140> o]iifl, ^V7l afl^ ^^sl^ ^^S. 1^^ ^S^HI 5L5:i^S.zl-(pretilt 

angle), wfl^'fJ-^Calignment direction), SB^lS «J-^(pretilt direction)^ ^ 

<141> ^ c-l ^V^-fl^rVTll^, Hfl^^^ ^el^E(pretilt)z^-<^l 1£ <='l^l-7> s]£^ t}Ji, ^, 

^■^7]^s\ e-l>ii (splay) t}31, S^:^^ ^7HH 

^^Sl Hj-^Ol ^7l^Sl Hj-^aZf Wj-^Ol Sl:£^ ^V}-. 

<142> ^-^^d^^l 7H^1-^ ^7}-5]->;l ^O.H.^^ on^^gj^ wj- 

^^:e.^^^(135)<^ <?l7H>o^ 
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<143> o«;.^o^ aj-^o. ^ ^ 7.}^^}?]] ^^^V^, ^1 1 Sj-ih*^ ^ <Hl ^ ^7]^S] «^V^ 

o] ^^t}^ «j-*j=ol olnfl ^^i2:^^(135)<^l ^^-t- 

7l^(130)-2.S.-^Bl 71^(120)^3. ^^*V^A-1 <^o]^ ofl lOAl «^^O.S.«-B| «^ 

*J=^S. 2|^*l-7ll ^;^> 12^1 «j-*^ol ^i:].. 

<144> 2 5|-^'^^<^l^i^ ^71^0] «='l-2flS *^^>^ Sj^d], o] ^^f-ji 

S^^(135)<^1 ^7l-*>^ -2n:^o] ^> w-y] ^(130)-2.S-f-Bl ^^^7] ^(120),^^ 

^>^^i <aol^ nfl 4^1 «j-^o.^-^E^ X\:^] ^^*>7ll SlJELS 

<145> ^1 3 5|-4i^^<^l-^i^ ^7l^Vo] wj-^o] «J-*J:ol 3£)^C^1, olnfl ^^JB.^:^^ 

(135)<^1 :^<a-^ «^17H1-Ta. "^-^^-^I ^l-^7m(130)AS.^tl >^^7m(120)-9.S. sl^^Vig^i 
^'^^ nfl. 10^1 «j-^o.^-fEl HVAlTll sl^^l-Tfl 51:e.5- ^;^> 

9^1 '^^ol €4. 

<146> /5114^^<^^<H1A-1^ ^7l^^ «j-^ol «j-^ol £1^011, olnfl 

(135)^^1 '?l7l-^>^ ^:^ol §l-:?-7l^(130)-2-S-?-Bl >^-^7l^(120)-2.S. ^^^I-T^^i 

o^o]A^ nfl, 4Al «j-^o.^«-E-l hVaI^I aj-^o.^ Sl^s:>7ll ^S-S. 1-;^1- ^^"^^ 

3Al iU-ej:ol 

<147> olSil- ^ol ^71^ ifl^^ <^l-g-^V«^ 47llSl ^g^O.^ ^^^l?!^ ^o;) :f- 

^'^l ^^^># ^l^<^l^i -e.^>3r>7ll SlH.3 ;^1S HV^ ^>^Ol AlOl:Zl-£ 

<148> olal- -^^l^V^ "^o]: TN 3.^ 7fl^^^ 70%ol4V -B-^l7> 7>^*l-cl-. 
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<i49> ^7]c]]>^'\9\- ^o] ^ ^x^9] ^^s^i^^i^ i io<^i 

^o] ofl^jo^ tij-*j:o] ^7l^e!-^ «j-*c^32f ^o] ^] 1, 4 2 -e-^^]#7l(124a,124b)l- 7] 

<150> ;tn4^AH1 

<i5i> 11 iJ^^] :£ 16^ ^ ^14 ^Al<^loii 14^ ^^S^ld^:^)-^ ^ 

<152> ^ ^] 4 ^Ale^lcHl ^^SAl4i^>^ 5. 11 tfl^l £ 16<H1 S-^M ^ 

4l 31S7fl <^*J=1- *l-7l 

<153> ^7]Si\- ^ ^^5] /(fl 4 ^Alo^l^il rc|.^ ^^^S^l^i;^!-^ S. 11 T^^l £ 16 ^ 

i 2H S-Altt ^o] cfl^j^S]^ -^1-^71^(120) ^ ^V^7l^ 

(130) 4; 41-71 ^1-^71^(130) 4M1 ^^^s ^^^£1^ ^^^^>^ 711 01:^5^01 

(131) ^ Cll<>lBlSl-^( 133)1!!-; >^7l 71101^51-01(131) ^ c-llolE^5l-ol(133)o^ 3i7^>^611 ^ 

«l-^H^^litl(T^l£Al)^; ^7l 7llomel-Ol(l31)^ *>-^7l:^(130) 

7llolE^c^ni-(i32)3j.; .^1-7] cllolElel-<a(i33)^ i^tlr ^1-^71^(130) ^^<=>ll 

/^Ua-:£^(l34)2l-; ^i-^s^;^liE^S!l- ^a^sl*:*! ^7l ^^i^^vfloll ^^^^ 
#(137):2)-; ^lm^sl-(i34) -a-cHl -^^1-71 ^:ii^^(137)sl \3}^ 7l-^;^l-el ^ sl-^<^^# 4 
^^*>-£^ 7>S «oHl=-2.S ^A^€ ^-i-.e-^^^(135)5il-; >a-7l ^*iS^^(135)* 
t!: *V^7l:a-(130) ^^^] ^^i^ >fl2i:£5l-(i36)2l-; ^^1 *>-?-7l^( 130)^1 ^i<^^* 
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^]^^ '^^'^l cfl-§-Slfe ^-^71^(120)011 ^^^^ :^>W(121)^; ^7] ^>W(121)<^1 ^ 
^ ^7] S^±<^<^o\] tfl^Sl^ ^^<H1 ^2l-^£if'(122)^; ^7] §Sl- 

€^^(122)^ £^tt ^-^7lAar(i20) ^^^^ ^^^^(123)21-; 2|-4i^^(137)«^l 

cfl-g-Sl^ ^^1^ ^7l W^^(123) ^<^1 S.Ti\]<^ ^^-i: 2711^ 2711 SI 

Hll<i€ ^1 1 i^^l ;^1 4 -B-^^fll-71 (124a. 124b, 124c, 124d)sl-; ^7l -a", ^l" 
^7^(120, 130M>oHl 6n;^^^(140)^ ^^sr^ ^^^^1=1-. 

<154> olnfl Aj-7i ^2l-^E-lf^(l22)^«Hl^ ^h1-^b]^(122)^ :e-Ss:>7l ^sflA-l ialse^( 

nl^ADol d ^A^^ - o;^cl.. 

<155> >a-7HlA-l >a-^7m(120)^ ^5l-^E^^(122)'^Hl ;^1 I tfl^l ^1 4 -^^^ll-7l 

(124a,124b,124c,124d)^ ^^^^l7l^ tflA]^ ^^^^(123) vfl:^^!] I vfl^l 4 
-B-J£^(125a,125b,125c,125d)(£ 11 i^^l H 16 ^ £ 22^2:)^ ^^^^l^^S ^i^. 
<i56> zielJi ^7l ^*Ji^^^(135)^ £ 11 ^^1 S. 16o\] £^1^ ^'^l Tflolee^- 
^(131)3)- c-flolBl 5^-01(133)0)1 ^wl^slol o^^cf. 

<157> ^^:e.S^^(135)'Hl 3|Tg3E>^o.s sl-^<^^ol 4:^«.£)j7, 4^^€ sj-^i'g 

^vflofl ;^)l 1 vfl;^l ;H1 4 -B-^^11-71 (124a, 124b, 124c. 124d)7> aHISlo:! 5|-d[i<^^^ 87ll 

<158> olafl 1 xflp^l 4 ^^^ll-7l(124a. 124b, 124c, 124d)^ 27)1^ 27fl^ 

<159> £11^1 5l-4i<=g^xfl<>ll^ ^1 1 i^^l ^1 4 -B-^^l#7l (124a, 124b, 124c, 124d)7> 

^^i^ wfl'islJL. £ 12^ 5l-4i*^^ifloll^ ;^1 1 ifl^l 
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4 -^^^11-71 (124a, 124b. 124c. 124d)7> ^W<^^JL, 
S. 13^ 5|-±:<^^i^<^l^ ^] 1 i^^l 4 -H- 124a. 124b. 124c, 124d)7> ^^-^^^ 

7l (124a. 124b. 124c. 124d)7> ^^l^^^g-^^-sg^^^ tg-^o^ ^ms\jL, S. 15^ ^ 

^<^^i^<^l^ ^1 1 i^^l ^1 4 -^^^11-7] (124a. 124b. 124c, 124d)7> ^2^^^^^^^^^ 

^«^*J=^ till 15) Jl. £ 16^ 5|-4x<^^^<Hm ^1 1 ^^1 ^1 4 -R-€^l#7l 

(124a, 124b, 124c. 124d)^l Hfl^^cf. 

<160> cfAj^SflA^, c^-o^ £ IH a><q- ^o] 1, 3 ^^<^^<Hl^i 

^ ^^^^ 1. ;^13 -B-^^1#7](124a.l24c)l- ^^^S. tfl^l^<a 2 

7fl^ £Tifloi2]., 2. ;m 4 2l-^*=g^<^lAi^ ^3) ^^j^ 2. 4 -^-^^11- 

7](124b,124d)# ^^-^S. i:fl^1^<y 27)15) £nl)o]o.^ ^ 47l|o| £d))oic.^ 

<161> H^JL S. 12^] £A)^ a>s)- ;y-o] ;^) 1, ;i)) 2 2l-di^'^<Hl^i^ ^-^^ 

^ ;^) 1. ^1 2 -^^^)l-7)(124a.l24b)» ^^.^S ^j-^> tli\^^o^ 27^^ ^1 3. 

^] 4 S)-dt<^^<>)]^ife «o>^-2-S. ^^^^ ^] 3. ^1 4 -H-^^ll-7)(124c.l24d)l- 

S. 5)-f tfl^l^^ 27]) 51 £1^)01 ^ 47)) 5) 5.D|)<?lo.s ^^^cf. 

<162> H^JL S. 13«fl n\s!\. :Qo] I, :q 4: ^di*^ «^ >H ^ ^^.^S. 

^ ^1 1. 4 -^^^l#7)(124a.l24d)# ^^-^S ^i-^> c)1^l^^ 27)15] S.p))^3i}-, ;^) 2. 
^) 3 s}-:i'^^<^l-^ife «oH^-^S ^^^^ ^1 2. ^1 3 -H-^^ll-7)(124b.l24c)l- 

5 5)-f tf)%l^ol 271)5] £D])^0.^ ^ 47))5] £o)lol O.S ^^^Cf. 
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<163> nelJl £. 14<^1 BVsq- 2. ^13 ^i'^'2^«^1>«'i^ 

2, ^1 3 -B-^^fl^7l (124b, 124c ^^-^S ^>^1- tfl^lajoi 27B^ S^^l*^^, ^1 1. 
>f| 4 S|-4i<^^«HlA^^ ^^^^ ^] 1, ^1 4 -^^^11-71 (124a, 124d)* 

S 21-?- cH^l^oi 27flS] £Pll<ao.s. ^ 47flo:| 5.T^1<?1-^S. ^^^4. 
<164> S. 15<H1 ^1 2, 4 5l-Ji<=g^<Hl^i^ 

€ 2. 4 -^^^l#7l(124b,124d)# ^^AS cfl4)^^ 271]^ ^^1 1, 

3 ^^«=g^<^lA-1^ ^2] «o^«j=o.^ ^^^^ 1, 3 -R- ^^1 #7] (124a, 124c) » ^^.2. 

<165> Zl^JL S. 16<H1 £^1^ «>5q- ^o] ^13, 4 S?-^^^ollAi^ 

^ ^1 3, 4 -^^^1^7Ul24c,124d)l- ^^±S. 27^^ ^^91^, 4 1, 

^] 2 Sl-dt'^^oilAi^ ttj-^o.^ ^^i^ ^1 1, ^1 2 -R-^^l#7l (124a, 124b )# ^^-2. 

<166> ol<4 ^A^^ 1 ifl;^] ^1 4 -R- ^^ll-7U 124a, 124b. 124c. 124d)<^l ^^"^ 

8711 -^^AS. M-^'^l^i Snfloi o.^ ^ o;i^^ o]6\] xx\^X\ %Alo>z^-^ 

^£ 9X^. lE^ n ^^]91 ^^^2] ig^till- S^^V^a ^Mn^ ^Sl-7> 7l-^s:>i:l- 

<167> ne^ji ^-i-iiS^^(l35)^ ^7l^ «J-^oi sl-^o^ t3>^^o.^ ^^1-711 ^4. 
<168> jzs^jl ^1-^71 :^(120):2}- s^l-:^7l:a:(130)2l e-laj H 11 £ M^i^ ^ 

ol >^^s.^iol (splay) nJ-^-^S fr>^^ , ^^o^ M-El-«a H>fil- 



70-31 



1020020049489 ^^ 'UA- 2003/2/4 

^o] A 1 ^1 4 (124a, 124b, 124c, 124d)l- 7]^o_s. w>^^# ^^1-711 ^ 

<169> 51-^^^(137)21- c^lolE-1el-«y(l33) A>oloi] Ai^ :^A^cr^ wj-;^!^. o^^flA-l 

(137)3Zj- c-ilolEiBl-«il(i33) ^}o]o]] ^^is]^ /^l2i:£BV(136)^ -^7l^<il^, ^cf Hj-^^s^V 

<170> o]S]ci\] 7llolEs^ol(i3i)^ t-ll«^lE-lS|-'y(133), 7llo]E^o^n^(l32). ^l-^f'( 121)21- ^ 

51-^^1^(122)^^ ^ ^t}^ 7]^^o\ci\]^ ^1^^ 7}-^ '3-'y^>7> -§-<^ls:> 

<171> Aj.7i ^:^7l:^(120) ^ *V^71^(130)^ ^o^S. *>M-2l 7l^ ufl^J^^ol 

£1<H ^7] tifl^^ ^ ^ ^^Hl<Hl^i^ tiH^»?]- 

<i72> oinfl, ^7] tifl^^^ l-e|<iMc(poiyan,i(je) #el olpl:^(poiyimide):^l 
sj-^l-, PVA(polyvinylalcohol), l-el<i>Bl^(polyamic acid)^^ ol-§-3^H 
wfl^ ^Is^s^ol ^-^^^ ^£ $IJ1, PVCN(polyvinylcinnamate), 
PSCN(polysiloxanecinnamate), lEfe CelCN(cellulosecinnamate);^l ^^l-^f 

<173> oln)]^ ^7] ^ ufl^ ^^al^ ism %2i^M ^^fl SsllEz)-(pretilt 

angle). tifl^«J-^(al ignment direction), H.^ S.el^S «J-^(pretilt direction)^ ^ 
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<174> ^ ^VA-fl^>7fl^, Bfl*^^^ Hel^M.(pretilt)^<^l IS- <^1*>7V ^-JL, 

^}^7]^si\ e^ifj if]-^^ r^i#5l]ol (splay) ^>J1, ^^f^o)!^ S.^^^ ^7}^:^] 

<175> ^-^^Jf^'^l -Sij^^ «J-^<^1 7)0^ ?r>^ ^7^1-^1 ^^^S., ^^^^^ «J- 

<176> o]S>^ ^o] ^7]^ ifl^^ <^l-g-^H 87112] <^^0.^ ^^^1 7l ^ ^2) ^f- 

4^^! Cfl^ ^^^V* -ii^^Hl^i ^-1^ :a.^l-3:>7ll S\H.S. Tils ^^ol ojo.u^ Alo]:^^ 

<177> olst). -R-^l*>^ TN 3.^ 711^^21 70%°]^ -n-^l7> 7>^^cl-. 

<178> ^7H1A-1S1. ^o] ^ ^t^2l 4 ^Al<mofl 143. ^>§SAl^^l^ H 11 tfl^l £ 16 

^] SAltt ^<:'l ^^^2] ^^^^O] ^7H1-2l Hj-^oll- ^ol ;^1 1 gi^] ^1 4 -B-^^1 

-i-71 (124a. 124b, 124c, 124d)* 7l§o.s a>^^o.^ ^t!:^. 
<i79> H]-sq. ^01 ^ ^x^^l >ll 4 ^aHI^ ^^<^cd^ 87l]2l <^^o.s ^^^V^ 

<180> ;^l5^Am 

<181> £ 17^ ^ ^^21 5 ^^HHl ^^iAli7^>o] ^^^d!i2l ^tll 5§^Hol 

^. 
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<182> ^ ^^^1 ^] 5 ^^1<^1«^1 '3fl:=aSAl^;^>^ S|-d;^^^<^l ^^^^^S. n] I, 

<183> o]$^ dn:^^x\^^}^ £ 17, £. 23, H 24<^1 S.^]^ ^^1 

^JL Cfl*j:£lfe ^l--f7]^(20) ^ ^l-^7l:a:(30)2)-; ^Vy] sr}-f7l :&(30) '^<^1 ^^^S. 

(31) ^ Cll«^lBlefol(33)2^ ilL^V^ofl «l-^M^Xl^Bl(til£Al)S>|.; >^7l ^ 

vfl^lA] =1 ^^^] ifl^^ «<}-*J=-^s. yfl 

^11, ^l2^;^l-B--£%>(36a,36b)<^l ^^1^ Sl-4i^^(35)^; ^7] Tfl o] e 2^01(31) 
t^l<^lBle1-^(33)3|- ^<^*<:»fl ^^^Sl^^ ^71 ;^ll2^;m-B-£^(36a,36b)<^l A^-^ tfl-§-sl 

^ ^^Hl ^11. ^l2^-i-iS^^(31a,31b)2f; >a-7l tIIo] nej-oi (31) o. 

-^-71^(30) ^^<^1 7llolE^<gB^-(32)ai}.; c-llolE-]5}oi(33)o. 3^^^ 

71:^(30) ^^<H1 ii^^(34)J!l-; >a-7l *>^7l^(30)5^ 5|-:i<^^^ <^ 

^<^1 ^-^^^ ^^7l^(20)<Hl ^^^^ ^>^#(21)4; ^7] :^>^#(21)<^1 ^-^ 

-^M 5}-i<^^o11 «-^o11 ^^^^ S2l-^Bl#(22)3l|-; ^7] ^H^-^E^ #(22)^1- 

wfl^l^ -a-^^l#7l(23)^; ^7l -^^^l#7l(23)» ^-^71:^(20) ^^<Hl ^^^^ 

^^^^(24)3f; ^7] ^>,s:>:^7l:^(20.30)^>^Hl ^^i^ ^;^^f^(40)# i^^l-<:^ ^^^^ 

^. 

<184> oliq] ^7] ^eh^Eif^(22)^oil^ ^iH^:&f^(^l-£^l)<^l t:-1 ^^J^ ^ ^x:f. 
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<185> ^7] ^^7]^(20M -^^^11-71(23) cfl^<Hl ^^]-^:£%H25)* 

<i86> ^ ^t^o^ ;«ll5^A]c^loi]Al ;^il2^/^l-^S.^(36a.36b)^ ^g^^ tflz]-^ 

<187> nelZL ^7l -R-^^ll-7l(23) lE^ ^^I-^:£^(25)^ S. 17<H1 £^1*}" ^^1 ^l" 

^^^(35)^ 7HV;^>sls|- ^ttl^sl^l $1^1-. 
<188> -^^^l#7l(23)<^l ^«fl^i 3g^£^O.s ^iL^^^ol >^«- 2)-d[i«:§^u2f ^>:^ 2|-^«^ ^ 

1, ^1 2 ^7ll-^£%l-(36a,36b)<^l ^1-^ ^] 1, 2 S^^^^^S. 

S\iL, ffV-^ Sl-4x<^^^ ^1 3. 4 2l-4i<^^^S. ^^^rv. 
<189> o]9\. :y-o] ^^i^ >ll2^;^l-H-S^i-(36a,36b)<Hl S^sfl £^1^^ 

£^(36a)* ^^^S. cfl^^^ 2711^ S^M^l-, s|-4i<^^<Hl tflzl-^ «c}-^o.s. 

€ ^l2^;^l-B--£%K36b)* cfl^l^o] 27flSl £iifl<?l^S # 47fl^ £pfl^<^^^S. 

<191> -^71011^1 >a-^7l:^(20)<^l -^-^^11-71(23)^ *>^71:E[-(30)<^1>H -frS-S]^ ^ 

71^ «<J-^-ar :a7j-5r>^ ^rf. 
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<i92> ILB]JL 41, ;^l2^;^l-B-£%i-(36a,36b) *1-^<^1 Hfl^l^ ^1, ^l2^^:a^^^ 

(31a, 31b)^ S^^l ^J-5}-Al7^^fe ^1-^ ^-^S, ^7l^ wj-^o] ^11, ;^]2 

^;^l-^£^(36a.36b)^ ^^-^S <?V^-^S. Sol 71] 

<193> H>sq- ^o] e>^7l:^^ 90:£. ^-^7]^^ OHS &|1}^><=^ ^-^^^^ ^5 

«<J-*^^ £ 17<^1 i4Ef«^ wl-S]- ^o] ^l2^;^l-B-£^>(36a.36b)^ 7l^o.^ o> 

<i94> ^7H1 ^11, ^I2^^:a.2:^^(31a,31b)^ 7fl<^lKe^-^(31) 

cllolBle1-ol(33) ^^^A] ^X\d\] ^^^^ ^ 9X^B.S., ^^sl-^m ^ 

<195> :£ 23, £ 24^ ^U, ;^l2^^:e.2:^^(31a.31b)<^l Tflol e h1-«?1(31)3). ^X\d\i ^^^^ 

<196> 5|-:^^^(35)^ cfl o] (33)4 ^^g^O.^^^ 7]] 

^it^ ^7>Al^J ^£ 31-^^^(35)511- c-llolBlel-ol(33) Afolofl a] 

5: «<}-^l# ^^^i ^^^^(35)3^1- i:-lloiEis^-oi(33) a>o16i] :e.:£^(34)^ 

(BCB:BenzoCycloButene) 5L£o>^^S ^l^'^H^i^. 

<197> • ^V7l ^4l^^(35)ol ^7l CflolBl 51-01(33)31). ^Bl^i^JES. ^a^^ ^ o. 

^>^^(21)^ 5l-^^^(35):iil- ^^^^ ol^qsl c-flolE^e^-oi w.^ o^^fl ^^^^ ^ cr^ 

^. 7ll^#o] ^cfl^cl-. 
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<198> Ol^ol] 7ll<^lSel-«^](31), T>ilolE^2l-'?I(33). 7flolE^^n}.(32), ^}^^(21)3^ ^^l-^ 

^1^ ^ ^<='fl^i ^^^^ ^ 9X^. 

<199> >a-7l >^1-^7]:&(20) ^ *>^7m(30)^ 7]^ ^^o)] Bfl^^<^l ^^^S) 

<200> olnfl, ^7] tifl^^i-^ #sl<iM:E.(polyamide) ^^l^lJ^ (polyimide);^! 

^^1-, PVA(polyvinylalcohol), #5^ <^>^i^(polyainic acid)#^ *^l-§-*H 
Hfl^ ^^s^Sjo^l SlJl, PVCN(polyvinylcinnamate), 

PSCN(polysiloxanecinnamate), S.^ CelCNCcel lulosecinnamate);^! Sj-^l-oi)- %^-%r 

<2oi> ojnfl, ^7] ^ Hfl^ ^^el^ ^SA]-ofl o^tfl Ssl€^^(pretilt 

angle), yB^l=«j-^(al ignment direction), wj-^(pretilt direction)^ ^ 

^ ^^^^^ ^ ^ A>-g-*V<^:£ ^«o^^>4. 

<202> § ;^H1^>711^, Hfl^si-^ SellM(pretilt)2i-<^l 1-E ol^l-7l- ^>Jl, -2^^ 

<203> ^^^<^1 -2^^ «J-^<Hl 7lo^^V^ i^S* ^7\t\^] ^^B-S.^ 2};^ Wj- 

1. 2 ^^iS^^(31a,31b)<Hl ^-a-i- ^7HH ^1^. 
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ofl^ol ^l-«.7lJ^(30)o.^:^Bl >a-^7l^(20)-^S 2|^*>^>H ^ 6^1 «j-^o. 

S-Y^i ^^1^1 4^1 tiV tij-^ol 

<205> ^l2^d!i<^^oflA-^^ ^7l^^ wj-^ol ^1 1 ^^:a.S^^(31a)-^S. *j=*>7fl sl^cll, 

ol«fl ^1 1 W:a.S^^(31a)<^l ^7H>^ ^;^ol ^].^7l:&(30)^S^Bl >S-^7m 

(20)-^S. '^'^H^ «fl 12^1 tiVAl;^] «J-^o.^ S\B.S. ^ 

^ ?fl;=§ 10^1 «J-^ol ^cf- 

<206> ^l3^4i^^ollA-l^ ^7l^^ «j-^o] ^l2^^iiS^^(31b)-^S ^1=^1- Tfl ^^c^l, o] 

nfl ;^l2^^:e.S^^(31b)ofl <^I7>^>^, ^^oi 3^>:f-7l:^(30)^S^Bl ^^7]:^ 

# ^-fl^^ lAlHV wj-«J:ol ^r^-. 

<207> ;^l45l-i<^^<>flA-l^ ^71^^ wj-^o] >ll2^^:y.2:^^(31b)-2.S. *j=*]-7fl Sl^T^ll, o] 

^1 2 ^^:e.S^^(31b)oll ^SJ-* ^7>^>^ ^^o] ^l.w.7l:&(30)-^S.^Bl ^^7]:^ 
(20)-^^ S^^^l-^^i "^^^ °fl, 6^1 «J-^0.^-fEi X\^] «j-^0.^ 5)^^1-711 

<208> olsq. ^o] ;^7l^ Sfl^^ <^1-g-^H ^^'^^^ 47)]^ ^^4^1^ ^ 

<209> ol<4 ^2.^ -B-^l^l-ig ^aV TN 2.:E. 7fl^#Sl 70%<5l^ -B-^l7> 7>^«:>x:l-. 
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<2ii> ;^16^aH1 

<2i2> :£ 18^ ^^^^^16 ^A]c^loil 4^ en^JSAl^>c>o) ^^^^o^ cf^y^^ ^cH ^ 

^Ho]ji, H 25^ :£ 26^ £ 18^ G-G'e1-<y'=Hl 4€- ^ S^l 

<2i3> ^ ^] 6 ^^HHl tcj-E- ^^S^l4i;^>^ IE 18. 3£ 25, £ 26<Hl S^]^ 

<214> ^, ^^^S^^(135)c>l S^i^■^(137)^ afl^lsls^ 5:>oi ^7l^l- 

<215> 3. c-l ;^H1^>^1^, tifl*^^^ Hel^:E(pretilt)z^-ol IH ol^>7> 3^3E^ *>J1. 

<216> ^^f^-^l «J-^<^1 7H*>^ £.€^.1- ^7HM ^^JE.S.'V^ 

^-^^S^^(135)<^1 ^^J-^ ^7H>ci^ 
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<217> # Xi\ T^IMMA] ;^11S1-^<^^<^1A^^ ^7l^^ aj-^o] 

lOAloV ??^ol Sl^t^l, ^^iiS^^(135)<^l '?l7H>ia ofl^Jo] ^>-^7l^ 

^s. sl^^M] £1:e.s ^;^> lo^l^ 

<218> ;*n25|-4x'=g^«^lAife ^7l^^ yj-^o] 4AltiV wj-«j:ol Sj^cfl, o]ii}l ^-i-:a.S^^(135) 

"HI <a7H]-^ ^^o] *>-f-7l:&(130)-^S-^Bl >^^7l:^(120)^S S1^^>iS>H 'U^ 

<219> ^1351-^'^^ oil ^7l^^ yj-^o] 7A1H1- Hj-*j=ol Sl^tHl, o]ii|] ^^^^^-^(135) 

ofl <y7HV^. ^^o] *>^71:^(130)^S-^E1 ^^7l^(120)-^S. ^^*>^>H "S^H 

(135)<^1 ^7^1-^ ofl^^o] ^].«-7l:^(i30)o.^«-Bl >^1-^7l:&(120)-2-S ^^^V^aA-^ 

^^^4. 12^1 «J-^-^S-fE-l A];^] «J-*j=o.^ ^^^1-711 Sl^S. ^;^> 1 

<221> Ol^l- ^O] ^7]^ Si^^-^ 2)-::^^^^ 47fl^ ^^^l^]^ ^ 

<222> ol^q. -^^1«>^ TN S-JE. 7fl^^Sl 70%ol^ -^^l7l- 7>^^>4. 
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<223> ^7l<^lA^5^ ^o] ^ ^x^o^ ^] 6 ^^]<^]<^] £ 18<^1 S.^]^ H> 

^ ^o] ofl^o^ tij-^o] ^7l^^ wj-^tuzf :^ol ^1 1, 2 -B-^^fl#7l(124a,124b)S 

<224> .^71 ^Ajc^ll-sj- ^o] 4£T^1^ TN ^^aAl4::^Hl^i >^l-§-^>5i^ ^-f 

<225> S. 27a, 27b, £ 28a ifl^^l £ 28d^ 'U^ ^>-§-*>^^ ^ ^^<H1 

Alo>z| ^ ^IS^^ M-H^-^fl S^olji, £ 29a, 29b. S. 30a i^^l S. 30dfe 

<226> ^7,^^ >^>-§-*>55l^ ^-f*:-!!^ S. 27a, IE. 27b, £ 28a ^fl^l :£ 28d<=^] S. 

^Itb ^^1 45i£ ^£<='fl^i^ Tils aV^ol ^A^^l-o^ji uj-o^^l <:g^<^lA^^ ^1^ 

aV^ ^^o] ^A^^V^l C/R(^<3-wl)>10ol^^ '^g^^ ^*>, ^-f ^l<^>zl- 

ol z|z^- 40iE^ 80S.S. q-Bl-^rl-. 

<227> ^eiji wj-^^ 90£^ w>:^7ll ^1 C/R(^ <a-a1 ) > 10<il^«?I '^^^ ^^>, ^-f 
Alo>4ol z|zv BOi-^ 160S71- slSicf. 

<228> cl-^oi] olHj-A^o] ^oi ^>-8-*>5i# ^-?-<Hl^ £ 29a, i 29b, 

£ 30a i^^l :£ 30d<^l ^*^^<Hl ^^12:^^ ^^<^1 

al, C/R(^'a-til)>10<y <^^S. 2)-^ ^l<^>z]-ol z^-z]- 60^01^0.^ 120S. <^1-S--^S. 
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<229> >^7] ^f-^ <^^^^ o]^^^ ^^o] SL^ 7>^^>c1-. 
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